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A method for express analysis of heart-beat rhythm in which 
the signal is picked up from a living being by means of electrodes 
(3, 4, 5) which in a preferred embodiment have a form of holding 
clips and can be connected to the patient's fingers or toes. The 
electrocardiogram (ECG) signal is converted to a digital signal 
which is then processed by a microprocessor and displayed in real 
time on a liquid crystal display (LCD) (2) placed on one of the 
sides of a casing (1). The ECG signal is stored and when a 
corresponding key is pushed on a keyboard (6) all the 
accumulated PQRST-complexes are shown on the LCD (2) page 
by page. The duration of R-R intervals is measured with assigned 
precision which corresponds to the characteristic scale of the 
heart-beat rhythm variations in the stationary phase. The 
results of these measurements are displayed in real time on the 
LCD (2) in the form of rhythmograms (RG) and histograms (HG) 
so that both RG and HG steps correspond to the said 
characteristic scale. 




(57) Pe$epaT 



Cnocofi 3Kcnpecc-dHdJiPi3a cepfleMHoro pinna h 
nopTaTKBHoe gcTpoftcTBo fljia ero ocgnecTBJieHHsi 
Cnocofi 3Kcnpecc-aHajiH3a cepfleMHoro puma, b kotopom ocy- 

HeCTBJISIBIT CbBU SJieKTpOKapflHO CHrHaJia C nOMOUbffl 3JieKTp0fl0B (3) r 

(4), (5). SjieKTpoflH (3), (4), (5) b npeflnomnTejibHOM BapwaHTe 
peajiH3auHn hmgut (popng KjmncoB, KOTopua MorgT 6mb npucoefln- 
hbhh k najibnaM pgK hjih pgK h hop. SjieKTpoKapxiiocHrHaji (3KD 
npeo6pa3geicsi b qH$poBOH cnrHaji h c noMombu MHKponpoueccopa 
OTofipaxaeTCSi b peajibHOM bpbmbhh Ha ZHflKOKpHCTajiJiH^ecKOM 3KpaHe 
(IK3) (2), pa3Met?eHH0M Ha oflnoft H3 cropoH Kopngca (!)♦ 3Kr 
CMrnaji 3anoMHHaeTCfl f h iipn FiazaTHH cooTBeTCTBgHimefi KJiaBuniH 
KJiaBKaigpu (6) Bee HaKonjieHHHe PQRST-KOMiuieKCN QTofipaxafflxcsi 

nOCTpaHHqHO Ha SK3 (2). fljIHTeJIbHOCTb RR-HHTepBaJIOB H3MBpSIIflT c 

3anaHHoft ToqHocTbHj, coo TBe TCTBy omen xapaKTepHOMg Macffliadg H3- 
MeHeHwa cepjieMHoro puma b CTauHOHapHOH $a3e. PesgjibiaTH sthx 

R3MepeHKM BHBOflST B peajibHOM BpeMBHK Ha IK3 B BHflB pHTMorpaMM 

(RE) h rHCTorpaMM CHG), ran mto mar KaK CRG), Tan h (HG) co- 
OTBeTCTBgeT gnoMSHgTOMg xapaKTepHOMg MacniTaQgv 



HCKJOOWTEJIBHO flJIfl IJEJTEH HHOOPMAI^HH 

KoffM, Hcnojn.3yeMBie ajlh o6o3HaneHHH crpaH-HJieHOB PCT Ha THTyjibHBix jmeTax 6pomiop, b KOToptix 



IiySjIHKyiOTCH MeXCAYHapOflHtie 3aHBKH B COOTBeTCTBHH c PCT. 
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CII0C05 3KCIIPECC-AHAJIH3A CEP/lEHHOrO PHTMA M 
nOPTATHBHOE 9CTP0HCTB0 fl/ISJ ErO OCHlECTBilEHMS 

OSjiaCTb TeXHHKH 

M3o6peTeHHe othochtca k mbahuhhckoh tbxhhkb, npeflHa3Ha- 
5 mbho rjisi aHajiH3a pHTMa cbpabmhhx coKpaaBHHH npH 0Ka3aHHH skc- 

TpBHHOH MBAHUHHCKOH nOMOHH BH6 cTauHOHapa H M0S8T dHTb HCnOJIb- 

30BaH0 fljia oubhkh B03pacTH0fl flHHaMHKM cocToaHHa pBryjiSTopHHX 
MoxaHH3HOB copABiHoro pHTMa, a TaKso npH oubhkb pBanuHH cep- 

fleMHO-COCgflHCTOH CHCTBMH Ha Harpy3KH, MBRHKaMBHT03H08 H $H3H0- 

10 TepaneBTHMecKoe jibmbhhb. 

IlpeflniecTByiJmHH ypoBBHb tbxhhkh 

AHaJlH3 PHTMa CBPflBMHHX COKpaB.BHHH, KaK npaBHJIO , IIP0H3B0- 

Ahtcsi Ha ochobb AaHHHx o nyjibCB h BJiBKTpoKapflHorpaMMB naqHBH- 
Ta. 

15 H3BBCTBH CnOCOd 3KCnpBCC-aHaJIH3a CBPABMHOrfl pHTMa, nfl KO- 

TOpOMy OnpBABJlSHOT H BT06paaanT Ha MHAKOKpHCTaJIJIHMBCKOM 3KpaHB 
(HK3) TBKyHHB 3HaMBHHfl nyjlbCa, MTO n03BBJIflBT HafijIBAaTb H3MBHB- 
HHfl CBPABMHOrB pHTMa nauHBHTa B peaJlbHOM MacoTadB BP6MBHH 

(GB, A, 2109559). HBAocTaTKOM AaHHoro cnocoda aBJisiBTCfl to,<ito no 

20 H3MBHBHHB nyJIbCa HBB03M0SH0 OnpBABJIHTb XapaKTBp H npHMHHy H3- 

MBHBHHH CBPABMHOrO pHTMa. 

M3BBCTHH T3KSB CnOCOdH 3KCnpBCC-aHaJlH3a CBPABMHOH A6fl- 
TBJIbHOCTH, OCHOBaHHHB H3 CbBMB H 3anOMHHaHHH SJIBKTpOKapAHO- 

rpaMMH OKI*) nauHBHTa, aHajiH3 $opmh kotopoh no3BOJisiBT dojiBB 

25 TOHHO OnpBABJIHTb XapaKTBp npHMHH, BH3BaBMHX HapyiUBHHfl PHTM3 H 

AHarHOCTHpoBaTb 3adojiBBaHHB. TaK, HanpHMBp, H3BBCTBH cnocod, 
no KOTopoMy cHHManT h 3anoMHHanT 3Kr nauHBHTa npn nosBJiBHHH 
HapynBHHH cbpabmhoh ABsiTBJibHOCTH bhb CTauHOHapa ( US , A , 4596256 ) . 

UCTpoACTBO, pBaJIHSyfflUBB AaHHHft CnOCOd, SIBJiaBTCSI nopTaTHBHUM, 

30 aBTOHOMHHM h np6AHa3Ha^BH0 AJia cT>BMa 3Kr c najibUBB pyK nauH- 
BHTa, KOTopHB npHSHMaBT k sjiBKTpoAaM Ha Kopnycs npnddpa c no- 
MombHi cnBUHajibHoro npHcnocodjiBHHfl. Ho xota npHBM chaths 3Kr c 
najibUBB pyK h yAodBH, HsodxoAHMOCTb AepxaTb npndop b pynax 
orpaHH^HBaBT bo3mo»hob sro npHMBHBHHB cJiyMasiMH, KorAa pyKH H 

35 najibUH nauHBHTa hb TpaBMHpoBaHH h MoryT dHTb npHxaTH k npndopy 

JIHdo C3MHM naUHBHTOM, Jindo BpaMOM. 

H3BBCTBH APyroH noAodHHH cnocod, b KOTopoM ct>bm 3Kr nauH- 
BHTa npoHcxoAHT nocTOflHHO, a npH odHapysoHHH napyniBHHH cbpabm- 
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hoh flesnejibHocTH npoH3BOAHTca 3anoMHHaHHB nocjieflumuero yqacTKa 
3Kr (SU, A, 1222240). Uctpohctbo, peajiH3gunee ftaHHHft cnocod, 

ABJIflBTCfl aBTOHOMHHM H nopTaTHBHHM, npH 3T0M 3JIBKTP0AH ROJIXHH 

dmb b nocTOAHHOM KOHTaKTB c TejioM nauHBHTa. 
5 Hsbbcthh cnocodH, b kotophx AonojiHHTBJibHo onpeflejiflDT hb- 

KOTopiie xapaKTepHHe napaMBTpa 3Kr-cHrHajia. IIo oflHOMy H3 TaKHX 

CnOCOdOB CT>6M H H3MBpeHHB 3Kr-CHrHaJia flOnOJIHeHH H3MBPBHHBM 

fljiHTejibHOCTeft Q.RS— KOMnJiBKca h RR-HHTepBajia 3Kr (US, A, 4457315 ). 
JlaHHHB 3anHCHBaoTCfl Ha MarHHTHya JiBHTy. Ilop TaTHBHHH npwdop, 
10 pBajiH3ymnHH stot cnocod, nocTOAHHO hochtca nauHBHTOM Ha noses, 
npH 3T0M 3JieKTpoflH 3aKpBnjiBHH Ha rpyAH naqHBHTa h cobahhbhh c 

BXOflOM yCHJIHTBJIfl rndKHMH npOBOflaMH. OdHHM CyBJBCTBBHHHM HBROC- 
TaTKOM npHBBflBHHHX BHfflB TpBX CnOCOdOB flBJISIBTCfl TO, HTO, XOTfl 

c-bBM h 3anoMHHaHHB 3Kr npoHcxoflHT HBnocpBflCTBBHHO npn npOflBJIB- 

15 HHH HapyiDBHHH CBPflBMHOH ABflTBJIbHOCTH, aHaJIH3 3THX HapyUBHHH 
3aTpyflHBH, T3K KaK RJIS. 3T0r0 TpBdyBTCfl flOnOJIHHTBJIbHHB yCTpOH- 
CTBa AJIfl CqHTHBaHHfl H3 naMSTH H OTOdpaSBHHfl flaHHHX. 

HcOBBpHTBHCTBOBaHHBM l}Ka3aHHHX CnOCOdOB H yCTpOHCTB flJIfl 

3KCTpBHHoro c-bBMa 3Kr cnrHajia ABJIflBTCfl cnocodH h ycTpoft- 
20 cTBa, npBflycMaTpHBaBmHB oTodpasBHHB 3Kr b psajibHOM MacmTadB 

BpBMBHH , MTO ASBT Bpa<iy B03M0XH0CTb npOBOflHTb KOppBKUHB pHTMd 

HBnocpBACTBBHHo nocjiB odHapysBHHfl HapyiBHHH ( OS , A , 4606352 ; 
US, A, 5002062). TaKHs cnocodH HapsiAy co ct>bmom h 3anHCbB 3Kr 
BKiiB^amT psrHCTpauHD 3Kr Ha IKS. Hctpohctbo, pBajiH3yBHBB nsp- 
25 bhh cnocod (US.A, 4606352). npBftCTaBJisiBT codoft nopTaTHBHHH, aB- 
tohomhhh npwdop c 81 K 3 na oahoh~H3 HapysHHX dopoH Kopnyca H 
3JiBKTpoflaiiin Ha ApyroH. IKS hmbbt HBdojibnwB pa3MBpH, h Ha hbm 

OTOdpasaBTCfl 0AH0BPBM6HH0 HB fiOJIbDIB MBTHpBX KapAHOHHTBpBaJIOB . 
OAHaKO MaJIOB paCCTOSIHHB MBSAy 3JlBKTpOAaMH n03B0JlflBT OCyUBCTB— 

30 JisiTb c-bBM 3Kr TOJibKo c rpyAH nauHBHTa. Hctpohctbo, p &a jih3 y an b b 
ApyroH cnocod C US, A, 5002062), TanzB flBJiflBTcsi nopTaTHBHHM h aB- 

TOHOMHHM H COAepSHT HBCKOJIbKO 3JlBKTp0A0B Ha THdKHX npOBOAaX, 
nOAKJIBqBHHHX KO BXOAy yCHJMTBJlfl, CpBACTBa AJlfl H3MBpBHHfl H 3a- 

noMHHaHHfl 3Kr, a TaKXB SK3. HBAOcTaTKOM, odnHM AJia bcbx bhuib- 

35 nBpBMHCJIBHHHX CnOCOdOB H yCTpOHCTB flBJISIBTCfl TO, HTO OHH n03B0- 
JlflBT np0H3B0AHTb JIHdO CbBM , 3anwcb HJIH OTOdpafiBHHB 3KF, JIHdO 
CbBM H OTOdpaSBHHB BBJIHMHHH nyJIbCa. 
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M3BecTHH cnocod h ycTpoHCTBO, aBSiammeca ycoBepineHCT— 

BOBdHHSM npefibiflyiDHX B OTHOBieHHH yKa3aHHHX HBflOCTQTKOB (US, 

A, 4825874). Ilo flaHHOMy cnocody npoM3BOflHTCfl KaK cieM, H3Mepe- 
HHe, 3anoMHHaHHe h OTodpaaeHHe 3KI", TaK h H3MepeHHB h oTodpa- 
5 xbhhb 3HaqeHHfl nyjibca b peajibHOM MacnTadB bpbmbhh, Hctpohctbo 
ftjisi peajiH3auHH axoro cnocofia flBJiflBTca cBBpxnopTaTHBHHM, 6jih3- 
khm no pa3Mepy k aBTopy^KB h Ha oahoh H3 bhbdhhx ctopoH Kop- 
nyca hmbbt IKS, a Ha npoTHBonoJioxHOH ctopohb Kopnyca - sjibkt- 
poflH. 0fl,HOBpeMBHHoe oTodpasBHHe Ha IKS KaK (popMH 3Kr, TaK h 
10 nyjibca b peajibHOM MacmTade bpbmbhh odecneMHBaeT Bpaqy flonojiHH- 

TBJIbHHB yft06CTBa H B03M0XH0CTH npH yCTaHOBJIBHHH KaK HaJIHMHfl , 
TaK H npHMHHU HapyiDeHHH pHTMa . OflHaKO HBKOTOpHB BHflH apHTMHH 

hb oTofipasamTCSi TaKHM , Boodne roBopsr, - ycpBRHBHHHM noKa3aTBJien, 
KaK BejiHMHHa nyjibca. OcodHH HHTepec A-na Bpaqa npBflCTaBJiflBT 
15 ofiodneHHue xapaKTepHCTHKH cspAeMHoro pHTMa, yqHTHBauniHB npo- 

AOJIXHTBJIbHOCTb KaXAOTO KapRHOUHKJia , HanpHMBp , paGnpBflBJIBHHB 
nJlOTHOCTM BBpOflTHOCTH flJIHTBJIbHOCTH RR-HHTBpBaJIOB , OTOdpaxaeMOe 

b BHfle rHCTorpanMH. BuisBonMcaHHHB cnocodu h ycTpoHCTBa hb 
npBAycMaTpHBafflT npHBMOB h cpbactb ajia oTodpasBHHSi TaKHX xapaK- 

20 TepHCTHK, MHO SBJISJBTCSI CyiUBCTBBHHHM HBflOCTaTKQM npH OKaSaHHH 

3KCTpeHH0H MeflHUHHCKoft homoiuh. Boodme roBopa, H3BBCTHH cnocodH 

H yCTpOHCTBa, npBAHa3HaM6HHU6 AJIfl nOJiyMBHHfl H pBrHCTpaUHH Ta- 
KHX XapaKTBpHCTHK , B KOTOpHX npBftyCMOTpBHO nOCTpOGHHB H OTOd- 

paxBHHB KaK 3KI\ TaK h rHCTorpaMMU RR-HHTepBajiOB 3Kr (US, A, 
25 4360030; US, A, 4364397 ; US, A, 4417306 ). Ho c hx noMombU HBB03MO- 

BHO npOH3BBCTH 3KCnpBCC-aHaJIH3 HapyiDBHHH CBPABMHOrO pHTMa BO 

BHBKJiHHHMBCKHx ycjioBHsix. PadoTa c 3THMH ycTpoflcTBaMH TpedyeT 
AOCTaBKH nauHBHTa b cTaunoHap, ^ito qacTo HBB03M0XH0 H3-3a yr- 
poxaminero xh3HH nauweHTa coctoahha ero cepAeqHO-cocyflHCTOH ch- 
30 ctbmh . /JocTaBKa ae Tanoro rpoM03AKoro ycTpoHCTBa k nauweHTy, 
no MBHbQBft Mepe, HepauHOHaJibHa . KpoMe Toro, oar rncTorpaMMH 
RR-HHTepBajioB no AaHHOtny cnocody BtidpaH TaKHM, hto HeKOTopue 

H3HBHBHHS CBpAeMHOrO pHTM3 , HMBBIUHB dOJIBB M6JIKHH XapaKTBpHHH 

bpbmbhhoh MacmTad, mbm yKa33HHHA Oar , HB OTpaXaHJTCSI B THCTOr- 

35 paMMe. flpyrHMH cjioBaMM RR-HHTepBajiu H3MepflHTC£i c HeAOCTaTOMHofl 
ToqHocTbio, h b pe3yjibTaTe rHCTorpaMMa He odecne^HBaBT pa3peBie- 
HHa, no3BOJiflHimero ducTpo h 0AH03HaMH0 BHflBJifl'fb HeKOTopae 3a- 
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dojieBaHHfl. 

Handojiee miqiopMaTHBHHM H3 H3BecTHnx cnocodoB, peajiH3geMnx 
c noMombio nopiaTHBHoro aBTOHOMHoro ycTpoftcTBa flBJiaeTca cnocod, 
ocHOBaHHHft Ha cieMe 3Kr-cHrHajia, bhjibjibhhh R-3ydna KapAHOKOMn- 
5 jieKca, onpeflejieHHH nyjibca, 3anoMKHaHHH nojiyqeHHHX flaHHHX h 
OTofipaxeHHH 3Kr-cHrHajia h bbjihmhhh nyjibca b peajibHOM MacniTade 
BpeMBHH Ha SK3 (US, A, 5002064). Ho p t a t hb h o e aBTOHOMHoe ycipoH- 
ctbo, peajiH3yBi?ee AaHHHft cnocod, coAepsHT Kopnyc, BHyTpH koto- 
poro pa3MemeHH 6jiok ycHJieHHa 3Kr-CHrHajia, 6jiok aHajiorouHQpo- 

10 Boro npeo6pa30BaHHa h cejieKTop R-3ydua KapAHOKOMnjieKca, npefl- 
cTaBJismmwH codoft iihkobhh ABTBKTop . Hctpohctbo COAepSHT Taicse 
6jiok nepeKJinueHHa pbzhhob , djioK odpadoTKH h ynpaBJieHHfl c npo- 
ueccopoM h perHCTpaTop Ha KK3, Ha KOTopuft BHBOAHTca b peajibHOM 
MacniTade bpbmbhh (popMa 3Kr-cHrHajia. 3HaqeHwa nyjibca HHAyuH- 

15 pymTca Ha cbbtoahoahom 3KpaHe, pacnojioxeHHOM Ha nepeflHBH na- 

HBJIH npHdopa. ripHdop MOSBT dHTb COBflHHBH c bhbbfhhmh ycTpoH- 

cTBaMH, a hmbhho, c caMonHcqeM h/hjih 3BM fljia c<mTHBaHHa 
AaHHHX H3 naMa™ h hx odpadoTKH. 3Toro Ha Kopnyce hmb— 

Bxca cooTBeTCTBymmHe rHe3fla. K npHdopy MoryT noflKJiHwaTbca c 

20 nOMOmbffl THdKHX 3JieKTpH*ieCKHX npOBOftOB TPH flOnOJIHHTeJIbHHX 

ajieKTpofla, no3BOJiaunHe BapbHpoBaTb paccToaHHe MBSfly TO^KaMH 
cbBMa 3KF c rpy^H nauHeHTa. 

OAHaKO flaHHHH cnocod He npeftycMaTpHBaeT nocTpoeHHe thcto- . 
rparniH KapflHOHHTepBajiOB h KapAHOHHTepBajiorpaMMH b peajibHOM 

25 MacniTade BpeMeHH, xotb npw nocneAynmeH odpadoTKe 3Kr npH cqn- 
THBaHHH xpaHaipixca b nanaTH AaHHHX, — yKa3aHHHe xapaKTepMCTHKW , 
Boodme roBopa, MoryT dmb noJiyqeHH, ho He b peajibHOM Macnuade 
BpeMeHH, uto cysaeT cneitTp iipnMeHeHHa cnocoda. IIpH stom ycT- 
poHCTBO fljia peajiH3aqHH AaHHoro cnocoda He coflepsHT cpeflCTB fljia 

30 H3MepeHHa KapAHOHHTepBajioB h nojiy^eHHa oTodpaseHHft ododmemmx 
CTaTHCTHMecKHx xapaKTepncTHK b BHae rHCTorpaMMH. KpoMe Toro, 
b AaHHOM ycTpoHCTBe He npeAycMOTpeH bhboa 3Kr H3 nainaTH Ha IK3 
caMqro ycTpoHCTBa, mo AeJiaeT neBOSMosHHM B03BpameHHe k npoc- 
MOTpeHHHM yqacTKaM 3Kr de3 noAKJimMHHHa k BHemHHM ycTpoHCTBaM 

35 AJia c4HTHBaHHa a^hhhx, H3 naMaTH. 3to bhockt AonojiHHTejibHHe 
TpyAHOCTH b padoTy Bpa^a, KOTopoMy npiixoAHTca npHHHMaTb peme- 
HHe Ha ocHOBe TOJibKo Tex AaHHHX, KOTopue oTodpaKanTca Ha IK3. 
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PacKpHTHe HSOdpBTBHHfl 

IlpeflJiaraeMoe H3odpBTBHHB HanpaBJiBHo Ha co3flaHHe cnocoda 
aHajiH3a cepfleMHoro pHTMa h nopTaTHBHoro aBTOHOMHoro ycTpoH- 
CTBa, ero peajiH3yBinero, oSecneMHBaumero onepaTHBHHM AOCTOBep- 
5 hhh aHajiH3 cocTOSWHa cepfleMHO-cocyflHCTOH chctbmh nauHBHTa bo 

BHBKJlHHH^eCKHX yCJIOBHaX Ha OCHOBe ododlllBHHHX CTaTHCTHMeCKHX 

xapaKTepHCTHK, perHCTpHpyeMHX b psajibHOM MacBTadB bpbmbhh . 

Pa3pa6oTaHHHH cnocod 9KcnpBcc-aHajiH3a cepjaeMHoro pHTMa 
ocHOBaH Ha c-beMe ajieKTpoKapftHOCHrHajia, ycHJieHHH Bro, bhabjibhhh 
10 R-3y6qa KapAHOKOMnjiBKCa, pBrHCTpauHH nyjibca h 3Kr b peajibHOM 
MacfflTade bpbmbhh c sanoMHHaHHBM 3Kr h B03M0SH0CTbB bb Bocnpo- 

H3BBABHHS1. 

CorjiacHO H3odpBTBHHB oflHOBpBMBHHO c BHflBJieHHBM R-3ydua 
KasAoro KapAHOKOMnjiBKca hsmbpsibt AJiHTBJibHOCTb npBAHAymBro RR- 
15 HHTBpBajia b peajibHOM MaciDTadB bpbmbhh h ocymBCTBJisiBT nocTpo- 

bhhb h perHCTpauHB KapAHOHHTBpBaJIOrpaMMH H THCTOrpaMMH KapAHO- 
HHTBpBaAOB C DiarOM, OdpaTHO nponopUHOHaJlbHHM y CTaHOBJlBHHOH 
TOMHOCTH H3MBPBHHH AJIHTBJlbHOCTH RR-HHT6pBaJI0B . Ilo OKOHMaHHH 
nOCTpOBHHa KapAHOHHTBpBaJIOrpaMMH H THCTOrpaMMH KapAHOHHTBp- 
20 BaJlOB pBrHCTpHpyUT 3HaMBHHSI CTaTHCTHMBCKHX napdMBTpOB 3JIBKTP0- 

KapAHOGHrHaJia, onpeAeJiBHHHX 3a bpbmsi HadjiBABHHfl. Ilpn stom 

TOMHOCTb H3M6PBHHJI AJIHTBJlbHOCTH RR-HHTBpBaJlOB OdpaTHO nponop- 

qHOHajibHa xapaKTBpnoMy MacfflTady h3mbhbhhh cepABMHoro pHTMa b 
CTaqHOHapHOH $a3e. 

25 B MaCTHOM CJiy^aB HBOdXOAHMyB TOMHOCTb H3MBPBHHSI AJIHTBJlb- 

HOCTH RR-HHTBpBaAOB y cTaHaBJiHBaoT no npBBHiDBHHB saAaHHoro 110- 

pora pa3H0CTbB MeSAy MaKCHMaJlbHHM H MHHHMaJlbHHM 3HaMBHHflMH 
AJIHTBJlbHOCTH RR-HHTBpBaJlOB , H3MBPBHHHX B n nOCJIBAOBaTBJlbHHX 
UHKJldX CepAGMHOH AeSTBJlbHOCTH, TAe n » 2, npH H3MBHBHHH TQM- 
30 HOCTH H3MBPBHHS1 OT MBHblOBrO 3HaMBHHSI K fiOJlblDBMy. 

UBJiBcoodpa3HO BudpaTb b KaqBCTBB CTaTHCTHMBCKHX napaMBT- 
poB 3JiBKTpoKapAHOCHrHajia, 3HaMBHHSi KOTopHX psrHCTpHpyBT no 

OKOH^aHHH nOCTpOBHHfl KapAHOHHTBpBaJIOrpaMMH H FHCTOrpaMMH 
KapAHOHHTBpBaJlOB, ycpBAHBHHHB 3H3MBHHSI nyJIbCa, MHHHMaJIbHOB H 
35 MaKCHMaJIbHOB 3HaqBHH£I AJIHTBJlbHOCTH RR-HHTBpBaJIOB , pa3H0CTb 
MBRAy MaKCHMaJlbHHM H MHHHMaJlbHHM 3HaMBHHSIMH AJIHTBJlbHOCTH 

RR-HHTBpBajiOB (BapHauHOHHuH pasMax THCTOrpaMMH KapAHOHHTBpBa- 
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jiob) h HaHdojiee qacTO BCTpeqanmeecfl 3HaqeHne ftjiHTBJibHOCTH RR- 
HHTepBajioB ( MORa rHCTorpaMMH) 3a BpeMsi HafijiufteHHa. 

Uejiecoo6pa3HO TaKse cbeM sjieKTpoKapflHOCHrHajia ocgmecT- 
BJiaTb c najibqeB pgK hjih pyK h nor, 
5 P a3 p a 6 o t aH h hh nopTaTHBHHft aBTOHOMHiift aHajiH3aTop cepjieq- 

Horo pwTMa BKJiffl^iaeT Kopngc, BHgTpH KOToporo pa3Mei?BHH nocne- 
flOBaiejibHo coeflHHBHHue Sjiok gcHJieHHfl h Sjiok aHajiorou.H<ppoBoro 
npeo6pa30BaHHfl, cejieKTop R-3gdua KapflHOKOMiuiBKca , Bxofl koto- 
poro noftKJiHMBH k BHXOAg djioKa gcHJieHHfl 3JiBKTpoKapflHocHrHajia, 
10 djioK nspsKJiHiqeHHSi pbshmob, a TaKXB djioK odpadoTKH h gnpaBJie- 
HHfl , bxoa Q KOToporo coeAHHeH c Biixoflom C djioKa aHajiorouwp- 
poBoro npeodpa30BaHHSi, a bhxoa K noflKJiiiaeH k perHCTpaTopg c 

IK3. IlpH 3T0M djIOK OdpadOTKH H gnpaBJIBHHfl BbinOJlHBH C B03M0S- 

HOCTbffl BHBOfla Ha psrHCTpaTop B peajibHOM MacoTadB BPBMBHH 

15 (popMH 3Kr, 3anoMHHaHHa Be h nocjiBflgmiero BocnpoH3BefleHHSi Ha 
BHefflHHX gcTpoHCTBax coAepsHMoro naMsiTH. IKS pacnojioseH Ha 
oflHOH H3 HapgsHHx dopoH Kopngca, a Ha flpgroft H3 Bro Hapgx- 

HHX CTOPOH pacnOJlOSeHtt TPH 3JieKTp0fla, COeflHHeHHHB C COQTBeT— 

CTBgunHMH BXOAaMH djioKa gcHJieHHfl 3JieKTpoKapflHOCHrHaJia. KpoMB 
20 Toro, b Kopngce HMemTCfl noAKJimqeHHHe k djioKg odpadoTKH h gn- 
paBJieHHS rHe3fta jyisi noflcoeflHHeHHfl BHemHHX gcTpoHCTB. AHajiH3a- 

TOP CHadseH TpBMfl flOnOJIHHTBJIbHHMH SJieKTpOflaMH C B03MOXHOCTbE) 

noflKJiioqeHHa k cooTBeTCTBgnipiM BXOftaM djioKa gcHJieHHfl 3jibktpo- 
KapRHOCHrHajia c noMonbm rHdKoro sjieKTpHMecKoro npoBOfla. 
25 CorjiacHO H3odpeTeHHn b aHajM3aTop BBeflen djioK H3MBpBHHfl 

flJIHTeJIbHOCTH RR-HHTepBaJIOB , BXOfl, H BHXOfl KOToporo, COOTBBTCT— 

bbhho, coeAHHeHH c BHXOflOM L m BxoflOM Q djioKa odpadoTKH h gn- 
paBJieHHA. Bhxoa F djioKa nepeKJimMBHHfl pesHMOB cobahhbh c bxo- 
Aom Q djioiia odpadoTKH h gnpaBJieHHfl. Bhxoa A djioKa aHajiorou;H$- 
30 poBoro npeadpa30BaHHS h bhxoa D djioKa nepeKJinqeHHfl pbxhmob 
noflKJimqeHH, cootbbtctbbhho , k BXOAaM P, R djioKa odpadoTKH h 
gnpaBJIBHHfl. a bhxoa cejieKTopa R-3gdua coeflHHBH c bxorom T 
djioKa odpadoTKH h gnpaBJieHHfl. IlpH 3tom djioK odpadoTKH h gn- 

paBJieHHfl BHnOJIHBH C B03M0SH0CTbffl nOCTpOeHHSI H BHBOfla Ha gnoMsi- 

35 HgTHH perHCTpaTop b peajibHOM MaciTade bpbmbhh KapAHOHHTBpBajio- 

rpaMM H THCTOrpaMM KapAHOHHTSpBaJIOB , 3anOMHHaHHfl HX H nOCJIBftg- 

umero BocnpoH3BefleHHfl Ha gnoMAHgTOM perHCTpaTope coflepsHMoro 
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naM5ITM, a TaKEB C B03M0XH0CTbEJ BHBOfld Hot perMCTpdTOp 3HdMGHHM 

CTdTHCTHuecKHX riapaMBTpoB 3 JiBKTpoKapAHacHrHajia , oiipgagjighhhx 
3a BpeMS HaSjifflAeHwa. 

B MacTHOM cjiyqae djioK H3M6pghhsi AJiHTGJibHOCTH RR-MHTepBa- 
jiob coflepxHT nocjieftOBaTejibHO cogahhghhhg nepecTpaMBaeMHft rGHG- 
paTop TaKTOBHX MMngjibcoB h cmgtmhk ttMnyjibcoB, BHXofl KOToporo 

SBJISI6TCSI BXOflOM djIOKa H3MepeHM£I flJIHTGJIbHOCTH RR-MHTepBaJIOB, a 

bxoa nocjieflHero noflKJiBMGH k ynpaBJiflfflUMM BXQflaM nepecTpaHBaeMO- 
ro reHepaTopa TaKTOBHX HMnyjibcoB m cqeTMMKa HMnyjibcoB. 

Uejiecoodpa3Ho djioK nepeKJiBMeHHsi pgemmob BunojiHHTb c KJia- 
BHaTypoA, coflepxameft KJiaBHEH c odo3HaqBHH6M pgxhmqb padoTH h 
pacnojioseHHoA Ha HapyxHoft dopoHe nopnyca, otjimmhoA ot Toft, Ha 
KOTopoft pacnojioseHU sjigktpoah* 

Uejiecoodpa3HO Tanse flonojiHHTejibHMe sjigktpoah BHnojiHMTb b 
(popMe KJiMncoB c B03M0ZH0CTbB noflKJiUMeHHSi k najibqaM pyn hjim pyn 
h Hor naijHGHTa. 

. B pa3pado*raHHOM cnocode npGflycMOTpGHa BOSMoxHocTb msmghg— 
hhsi iHara perMCTpHpyeMoft b peajibHOM MaciBTade bpgmghh rwcTorpaM- 

MH 3a CM6T H3M6H6HHSI TOMHOCTH H3M6p6HM5I ftJIHTGJIbHQCTH RR-HHT6p- 
BaJlOB. IlpH 3T0M MHHHMaJIbHhlA fflar OTpaHHMBH JIHSIb TOMHOCTbffl BHftG- 

jighhsi HaMajia R-3ydna KapflHOKOMiuiGKca, KOTopaa moxgt daTb BBCb- 
Ma BHCOKoft * 3to no3BOJisieT ycTaHaBJiHBaTb HGodxoflHMOB 3HaqeHHe 

TOMHOCTH M3MGp6HHH B C00TB6TCTBHH C XapaKTBpHHM MaCfflTadOM H3- 
MGHGHHft CGPAGMHOrO pHTMa B CTaiJHOHapHOfl (pa3G, MTO odGCnGMHBaGT 
B CBOffl OMGpGAb HBOdXOAHMOG pa3pGIDGHHG THCTOrpaMMU . 

BbGAGHMG B yCTpoftCTBO, pGaJiH3yflJmG6 CliOCOS, H3MGPMTGJISI 
AJiHTGJibHOCTH RR-HHTGpBaJIOB , BfcinOJIHGHHOrO B aHaJIOFOBOft $0pMB # 
BliCBOdoSflaGT MBCTb pGCypCOB npOUGCCOpa, a QCyE[6CTBJlBHHB H3M6- 
PGHHfll B pGaJIbHOM MaCIBTadG BpGMGHH CHHSaGT TpGdOBaHHfl K GrO 
duCTpOAGHCTBHHK 3T0 n03B0JI5I6T HCHOJIbSOBaTb np0U[6CC0p JUIS 3an0- 

MHHaHHfl h nocjiGAynimero BocnpoH3B6A6HH$i Ha codcTBGHHOM perwcT- 
paTopG (popMH 3Kr, rHCTorpaMMH h KapAHOHHTGpBajiorpaMMH, a Tanse 

OdGCnGMHBaGT B03M0SH0CTb MHHHaTI0pH3aqHH yCTpOHCTBa H BlinOJIHG — 
HHSI GrO nopTaTHBHHM H aBTOHOMHHM. B03M0XH0CTb CbGMa 3KT C 

najibiieB pyn hjih pyn h hot odGcnGMHBaGT flono jihht g JibHUG yaodcTBa 

npH SKCTpeHHOM IipHMGHGHHH yCTpOHCTBa. 
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KpaTKoe ormcaHHe nepTeaeH 

CymHocTb HacTOflDiero H3 o Gp e t bhhsi noApofino pacnpHBaeTcsi b 
npHBeaeHHOM HHae onncaHHH jiymnero Bap nam a ocymecTBJieHHfl H3o6- 
p e t eHHfl m HJiJifflCTpHpgBTcsi npHJiaraeMUMH qepTeaaMH, rfte: 

Mr A - B03MosHaa peajiK3auHa BHemHero BHfta nopTaTHBHoro 
aBTOHOMHoro aHajiH3aTopa cepfle^Horo pHTMa; 

QHr.2 - cTpyKTypHas cxeMa nopTaTHBHoro aBTOHOMHoro aHaJW- 

3aTopa cepfleMHoro pHTMa; 

(toir.3 - H3o6paseHHe Ha SK3 (popMH 3Kr, napaneTpoB cepfleq- 
Horo pHTMa b pesHMe perHCTpauHH 3Kr (3.1) h HsoopaaeHHe Ha J8K3 
KapHHOHHxepBaJiorpaMMH h rncTorpaMMH b peaHMe hx nocTpoeHHfl 

(3.2). 

ilyqniHH BapnaHT ocymecTBJieHHa H30upeTeHHfl 
IIopTaTHBHHH aBTOHOMHHH aHaJiH3aTop cepAOMHoro pHTMa, c no- 
MOibB KOToporo MoseT 6nTb peajmsoBaH cnocod sKcnpecc-aHajiHsa 
cepfteqHoro pHTMa , coflepsHT Kopnyc I. Ha orhoh hs HapyaHHX cto- 
poH KOToporo pacnojioseH shako KpHCTaJiJiHuecKHH 3KpaH CSK3) 2, a 
Ha flpyrofi - tph 3JieKTpoAa KpyrjioA <popMH CHa nepTeae He noKa- 
saHH). B Kopnyce 1 hmbhtca rHesfla (Ha qepTeae He noKa3aHH) flJifl 
noflCoeflHHeHHfl BHeHFHHX ycTpoHCTB OBtt; caMonHCua), a TaKae AJifl 

HOflKJIHmeHHfl TpeX AOnOJIHHTeJIbHHX 3JieKTp0A0B 3, 4, 5 C nOMOIbffi 

rHdKoro 3JieKTpH<iecKoro npoBOfla. SjieKTpoflH 3, 4, 5 Kan h sjieKT- 
poflH, pacnojioaemme Ha nopnyce i, aojishh duTb BunojmeHH H3 He- 
nojiflpHsymnerocsi MaTepnaiia, HanpHMep, rpacpHTa, mto yMenbinaeT 
ApeHO H30JIHHHH 3Kr . Ha HapyzHOH cTopcme Kopnyca i, otjihihoh ot 
toh. Ha KOTopoH pacnojioseHH 3JieKTpoAH, pacnojioaeHa KJiaBHarypa 
6 coAepsamaa KJiaBHinH c o6o3HaqeHHeM pbbhmob pa6oTn: 
PQHER", "RESET" , "ECG" , "POS/NEG", "RG/HG" , "BRIGHT+" , 
BRIGHT-" , "STEP" , "PC OUT" , "TYPE OUT". 

Cnocod 3Kcnpecc-aHajiH3a cepAeHHoro pHTMa peajmsyeTca cjie- 
AyuniHM odpasoM. HauHeHTy HaAeBanT Ha najibUH sjieKTpoAH 3, 4, 5 
(jih6o npHKJiaAHBanT k rpyAH njiocKHe sjiempoAH, HaxoAamneca Ha 
oahoh hs HapyaHHX ctopoh Kopnyca 1 npHdopa) h BKJiHmaiDT npHdop 
HaaaTHeM KJiaBHiH "POWER" (nHTaHHe). Hpn BKJiHweHHH npnoopa 
npoHcxoAHT aBTOMaTHMecKHH cfipoc h HacTpoHKa annapaTHO-nporpaM- 

MHUX CpeACTB . 3aTeM C nOMOH.bB SJieKTpOAOB 3 , - 4, 5 CHHMaiflT 

sjieKTpoKapAHocHrHajiH nauneHTa h ycHJiHBanT hx c noMOHbm diioKa 



ii 



it 
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7. BJIOK 7 yCMJieHHSI M08BT dtlTb BHIIOJIHBH no KHHre "MHKpOKOMnbBJ— 

TepHHe MeflMMMHCKMe chctbmh", nofl pea. H.ToMnKHHca, flK.9adcTB- 
pa, Mockbs: Mhp, 1983r. ,ctp. 46 1-463 h aojisbh odecneqMBaTb no- 

flaBJlBHHe CHH(pa3H0H nOMeXH HB MBHBB 140 AB H qyBCTBHTBJIbHOCTb 

0.05 mB b nojioce y chjishhhsi 1-30 Tq. C BHXOfla dJiOKa 7 sjibktpo- 
KapflHocHrHaJi (3Kr -cHrHaji) nocTynaeT Ha bxoa djiona aHajiorouHip- 
poBoro npBo6pa30BaHHsi (AIII1) 8, b kotopom iipohcxojkht ouHippoBKa 
yKa3aHHoro cnrHajia. Bjiok Altfl 8 b~kohkpbthoh pBajiH3auHH bkjhd- 
qaeT rsHepaTop TaKTOBHX HMnyjibcoB (Ha mbptbsb hb noKa3aH), 
bhxoa KOToporo flBJisiBTCfl bhxoaom A djioKa Al|H 8. Bjiok ALU! 8 mo- 

SBT dUTb p6aJIH3 0B3H CTaHflapTHHMH CpeftCTBaMH ( HanpHMBp , Ha MHK- 

pocxeMax). C BHxoAa A AP 8 Ha bxoa B CHrHajioB npspHBaHHSi 
UOHTpajibHoro npouBccopHoro ycTpoHCTBa (IUI9) 9 djiona 10 odpa- 
doTKH h ynpaBJieHHfl nocTynaBT TaKTOBHB HMnyjibCH. Bjiok 10 npsfl- 

CTaBJlSIBT COdOH npOUBCCOP, npH 3T0M BXOA P dJIOKa 10 flBJlflBTCSI 

bxoaom B UI19 9. Ilo npnxoAy KaxAoro TaiiTOBoro HMnyjibca UI1H 9 
ycTaHaBJiHBaBT THn npspHBaHHa, b cootbbtctbhh c kotophm Ha iBHHy 
ynpaBJiBHHSi 11 BHCTaBJiaeT koa odpaaiBHHfl k nocTOAHHOMy 3anoMH- 
HammeMy ycTpoAcTBy (1139) 12, a Ha niHHy aApeca 13 - aftpec odpa- 

dOTKH npepbTBaHHfl, no KOTOpOMy np0H3B0AHT CMHTHBaHHB H HCnOJlHB- 
HH6 nOAnporpaMMH rOTOBHOCTH K BOCnpHflTHB UHlppOBOrO 3HaqBHHSI 

3Kr-CHrHajia. B to sb bpbms c BHxoAa C djiona AlW 8 HHippoBQe 
3HaqeHH6 3KF-CHrHajia nocTynaeT Ha bxoa Q djioKa 10 h OTTyAa na 
nopm BBOAa 14 h no ibhhb a3hhhx 15 b UI19 9. IlpH HasaTHH KJia- 
bhih "ECG" KJiaBHaTypu 6 djioKa 16 npoHcxoAHT perHCTpauHsi 3Kl~- 
CHrHaJia. IlpH stom c BHxoAa D djioKa 16 nepeKJiimBHHSi pbbhmob Ha 
bxoa E CHrHajioB npspuBaHHsi L(n9 9, aBJismmwHCfl bxoaom R djioKa 
10, nocTynaBT CHmaJi npepHBaHHa. Ilo npHxoAy yKa3aHHoro CHrHajia 
UII9 9 ycTaHaBJiHBaBT THn npepuBaHHS, b cootbbtctbhh c kotophm 
Ha niHHy ynpaBJiBHHSi 11 BHCTaBJiaeT koa odpaaieHHSi k 1139 12, a Ha 
niHHy aApeca 13 BiicTaBJisieT aAPec odpadoTKH npopuBaHHSi b 1139 12, 
no KOTopoMy npoHcxoAHT cMHTUBaHHB h HcnojiHBHHB noAnporpaMMH 
totobhocth k BocnpHflTHB KOAa KJiaBHiDH. Koa KJiaBHiDH nocTynaeT Ha 
nopTH BBOAa 14 c BHxoAa F djioKa 16, oTKyAa no iDHHe AaHHHX 15 
nocTynaeT Ha U119 9. UnH 9 BoenpHHHMaBT koa KJiaBHiH, b cootbbt- 
ctbhh c kotophm bhct3bjisibt Ha ihhh ynpaBJiBHHfl 11 h aApeca 13 
koa odpameHHa k n3y 12 h aApec b 039 12, cootbbtctbbhho. no 
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yKa3aHH0Mg aflpecy LU19 9 c^MTHBaBT h HcnojmaBT noflnporpaMMy 
oTofipaseHHfl UHtppoBHx 3naMeHnft 3Kr-cnrHajia b rpa$HqecKoft (popMB. 
IIo aaHHoft noflnporpaMMe umppoBHe 3HaMBHHa 3Kr-CHr*Hajia c IHIU 9 
no wvme aaHHHx 15 nocTynauT Ha bhxoa K fijioKa 10 h flajiee Ha 
Bxoff perHCTpaTopa 17 h BUBOflsnca Ha IK3 2 c noMOHbi ciaHflapT- 
hhx npoueftyp. 9Ka3aHHaa noAnporpaMMa mosbt dmb pBaJiH30BaHa no 
CTaTbB P.P. IleTponaBJioBCKoro h A.E. XoftaKa "flpaftBep flJifl BHBOfta 
rpaOH^BCKOH h HHippoBOH HH$opMauHH" b sypHajiB "MHKponpoueccop- 
hhb cpeflCTBa h chctbmh", N-6 , 1987 r., ctp. 15-18. 

B to se BpeMsi uh<Ppobhb 3HaueHHfl 3Kr-CHrHaJia 3anoMHHamT. 
BToro UI19 9 no BoenpnaTHH uHQpoBoro 3Ha<iBRHa SKr-cwrHajia 
BHCTaBJiflBT Ha DiHHH ynpaBJiBHna 11 h aAPeca 13 koa ofipamBHHa K 
onspaTHBHOMy 3anoMHHaDneMy ycTpofiCTBy (039) 18 fijioKa 10 h 

aflPBC B 039 18, COOTBBTCTBBHHO . Ilo yKa3aHH0My aflpBCy HaXOflHTCSI 

maccHB UHOpoBHX 3HaqeHHH 3Kr-cHrHajia. iiocjib qero no hihhb flaH- 
hhx 15 Kasfloe qn$poBoe 3HaqeHHe 3Kr-cHrHajia nocTynasT b yica- 

3aHHHH MaCCHB. 

fljia nocTpoBHHa KapflHOHHTBpBajiorpaMMH h rwcTorpaMMH Kap- 

AHOHHTBpBaJIOB B pBaJIbHOM MaCBTafie BpeMBHH C nOMOBJbHJ cBJieKTopa 

19 BHKBJiflET R-3y6eu KasAoro KapflHOKOMnJiBKca h oahobpbmbhho H3- 
MBpamT fljiHTBJibHocTb npsAHAymero RR-hh t ep b a ji a . 3to ocymscTBJia- 
BTCfl cjieAymnHM oopasoM. 3Kr-CHrHaji c BHXOfta OJioKa 7 nocTynaeT 
Ha bxoa cejieKTopa 19, rae B Hpa6aTHBaiDTca kopotkhb HMnyjibcu, 
cooTBBTCTByBHiHB Haqajiy R-3yGua KapAHOKOMnjiBKca. Cbjibktop 19 

R-3yGua MOSBT QHTb BHnOJIHBH no KHHrB "MHKpOKOMnbHJTBpHHB MBflH- 

Uhhckhb chctbmh" hoa pba. 9 . ToMnKHHca , fls.HaocTBpa, MocKBa, 
Mnp, 1983r. , ctp. 459-461 h rojisbh oSBcnBMHBaTb $opMHpoBaHHB 
KopoTKoro HMnyjibca, cooTBBTCTBynmBro c TOMHOCTbiD ~i mcbk. 
Haqajiy R-3y6na KapAHOKOMnjiBKca. KaxfliiH H3 yKa3aHHax HMnyjibcoB 
nocTynaeT Ha bxoa G cnrHajioB npspHBaHHa UII9 9, aBJiaiDmHHca 

BXOAOM T fijIOKa 10. 9 B COOTBBTCTBHH C THHOM npBpHBaHHa 

BHCTaBJiaeT Ha hhhu yripaBJiBHHa 11 h aAPBca 13 koa odpamBHHa k 

1139 12 h aAPec odpadoTKH npepn B aHHa b 1139 12, cootbbtctbbhho . 

no AaHHOMy aAPBcy UH9 9 hpohsboaht cuHTHBaHHB noAnporpaMMii yn- 

paBJiBHHa npousccoM HBMepeHna AJiHTBJibHOCTH RR-HHTep B ajia, a 

TaKSB TOTOBHOCTH K BOCnpHaTHB UHlppOBOrO 3HaqeHHa AJiHTBJibHOCTH 

RR-hh t Bp b a Jia . BMnojiHaa nBpByn H3 yKa3aHHHX noAnporpaMM, UnH 9 
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(popMHpgeT ynpaBJiflfflmwft cnrHaji. flaHHHH ynpaBJisnomHH cwrHaji c bm- 
xofla L djiona 10, a hmghho , c noproB buboas 20, nocTynaeT Ha 
bxoa djiona 21. B qacTHOM cnyqae 6jiok 21 BKJiimaeT nocjieflOBa- 
TejibHO coeflHHeHHue nepecTpaHBaeMUH reHepaTop 22 TaKTOBiix hm- 
5 nyjibcoB h cmgtmhk 23 HMnyjibcoB, npH stom ynpaBJisnoiUHe bxoah 
nepecTpaHBaeMoro renepaTopa 22 h cqeTMHKa 23 noflKJimqeHu' k 
Bxofly fijioKa 21. coeAHHeHHoro c bhxoaom L djioKa 10, a bhxoa 
cMeTMHKa 23 siBJisieTCfl bhxoaom djiona 21, coeAHHeHHoro c bxoaom Q 
djioKa 10. 

10 IlepecTpaHBaeMiift reHepaiop 22 TaKTOBHX HMnyjibcoB b kohk- 

peTHofi peajiHsaqHH mosbt dmb bhiiojihbh Ha jiothmbckhx cxeMax h 
AOJiaeH odecneMHBaTb H3MeHBHHG nepwoAa cneAOBaHHfl BHpadaTHBae- 
mux HMnyjibcoB, npn stom TeMnepaiypHasi w BpeMeHHasi HecTadHJib- 
HOCTb sro He AOJiSHa npeBumaTb /v 1 MceK. , to ecTb tomhocth yc- 

15 TaHOBKH HaMajia RR-HHTepBajia. 

CmBTMHK 23 B KOHKpeTHOH peaJlH3aUHH BUnOJlHBH Ha CTaHAapT- 

hhx MHKpocxeMax. 6ucTpoAeHCTBHe ero onpeAejiaeTcsi TOMHOCTbu 
ycTaHOBKH Haqajia RR-HHTepBajia, to ecTb ~1 MceK. HnpaBJiflunHM 
cHrHaji, nocTynHBinHA Ha bxoa djioKa 21, tbm caMHM nocTynaeT h Ha 

20 ynpaBJiaiDinHH bxoa cMGTMHKa 23 djiona 21. C^btmhk 23 cMHTaeT hm- 
nyjibCH, noAaBaeMHe Ha ero cHrHajibHHH bxoa c nepecTpaHBaeMoro 
reHepaTopa 22. Ilo npnxoAy ynpaBJisiBmero cnrHajia cqeT^HK 23 npH- , 
ocTaHaBJiHBaeT cmct, nocjie qero mhcjio cocMHTaHHUx HMnyjibcoB, 
npeACTaBJisiHimee codoii UHijipoBoe 3HaqeHHe A-nnTejibHocTH RR-HHTep- 

25 Bajia, c BHxoAa cqeTMHKa 23 noAaeTcsi Ha nopTH BBOAa 14, 
OTKyAa no niHue AaHHHx 15 nocTynaeT b UHy 9. Ilocjie BocnpHflTwa 
uwippoBoro 3Ha i ieHHsi AJiMTejibHocTH RR-HHTepBajia LUlU 9 flopMHpyeT 
cnrHaji odHyjieHHfl h pa3pemeHHfl cqeTa cqeTMHKy 23 h no niHHe AaH— 
hhx 15 c BUXOAa L djiona 10-qepe3 nop™ BiiBOAa 20 nepecHJiaeT 

30 ynoMSHyTHH cnrHaji Ha ynpaBJisnomHH bxoa cqeTqHKa 23. CqeTMHK 23 
odHyjiaeTCfl h HaMHHaeT cHOBa cMHxaTb HMnyjibCN c nepecTpaHBae- 
Moro reHepaTopa 22. nojiyqenHue tskhm odpa30M UH<I>poBHe 3Haqe- 
hhsi AJiHTejibHOCTH RR-hht epBajioB Hcnojib3yuT AJifl nocTpoeHHsi 
KapAHOHHTepBaJiorpaMMH h rncTorpaMMH KapAHOHHTepBajioB c aiaroM, 

35 odpaTHO nponopuHOHajibHHM ycTaHOBJieHHoii tomhocth H3MepeHHSi ajih- 

TeJlbHOCTH RR-HHTepBajIOB . IlpH STOM TOMHOCTb H3MepBHHSI RSlWTBJlb- 

hocth RR-HHTepBajioB odpaTHO nponopuHOHajibHa xapaKTepHOMy Mac- 



WO 93/18706 PCI7RU93/00068 

12 

nuaog H3M8HBHnil cepfle^Horo puma b cTanHOHapHOH <pa3e. IIoct- 
poeHKe KapAHOHHTepBaJiorpaMMH h rncTorpaMMH KapflHOMHTepBajioB 
npoMcxoftMT no cooTBBTCTBgBmeH nojtfiporpaMMB, KOTopym UI1H 9 
cqHTHBaeT H3 II3H 12 h HcnojiHfleT no BocnpHflTHU qHOpoBoro 
3HaqeHH£i RR-HHispBajia. IIo gnoMAHgToft nojtfiporpaMMB Tanas onpe- . 
flejisiiiTca 3HaMeHHa cTaTHCTHMecKHX napaaBTpoB 3Kr-cHrHaJia, H3MB— 
Pbhhhb 3a BpeMfl Ha6jifflfleHHa , TaKHB KaK gcpeRHeHHoe 3HaqeHHB 
ngjibca CHRs), MaKCHMajibHaa (RRh) h MHHHMajibHaa CRR1 ) flJiHTBJib— 

HOCTH RR-HHTepBaJIOB . pa3H0CTb MeEftg M3K CHM3 Jib HUM H MHHHttaJlbHHM 
3HaqeHHSIMH ftJIHTBJIbHOCTH RR-HHTBpBaJlOB aX=RRh-RR1 C BapHaUHOH- 

hhh pa3Max ruc-rorpaMM KapflHOHHTepBaJioB ) h HaHOojiee qacTo 
BCTpeqanneecsi 3HaqeHHe AJiHTBJibHocTH RR-HHTepBajioB Mo CMOfta 
rHCTorpaMMH). aKa3aHHaa noanporpaMMa mosbt dHTb peajiH30BaHa no 
KHHre B.II. flbswoHOBa "CnpaBoqmiK no aJiropHTMan h nporpaMMan Ha 
a3UKe DeflcHK ajisi nepcoHajibHHX 3BM" M, "HagKa", 1989r., dp. 
133-136. 

PerHCTpHpgBT KapAHOHHTepBajiorpaMMg k rHdorpaMMg Kapflno- 
MHTepBajioB Ha SK3 2 pemcTpaTopa 17. fljm stofo HasaTHBM KJia- 

BHDIH "RG, HG" np0H3B0flKTCfl nOCJIBflOB3TBJIbHOCTb flBHCTBHH, aHaJIO- 

nwHas toh, KOTopasi npoH3BOflHJiacb npH psrHCTpanHH 3KI\ IIo 
oKOHMaHHH nodpoeHHsi KapflHOHHTepBaJlOrpaMMH h rHCTorpaMMH Kap- 

flHOHHTepBaJlOB perHCTpHpgfflT 3Ha<IBHHS ynOMSHgTHX CTaTHCTHMeCKHX 

napaneTpoB SKr-cnrHajia, h3Mbpbhhhx 3a bpbma HafijinfleHHfl Ccm. 
tpHr. 3.2). HeofixojtHMgB TO^HocTb H3MepeHHa jyiHTeJibHOCTH RR- 
HHTepBajioB ycTaHaBJiHBauT no npeBHnerain 33A3HHoro nopora pa3- 

HOCTbB MeSAg MaKCHMaJIbHHM H MHHHMaJIbHHM 3H3MBHHSIMH AJIHTBJIbHOC- 
TH RR-HHTepBaJIOB, H3MepeHHHX B n IIOCJIBROBaTBJIbHHX UHKJiaX 
CepflBMHOH ABflTBJlbHOCTH (n > 2) IipH H3MBHBHHH TOMHOCTH H3MBPB— 

HH3 nocjie KasflHX n uhkjiob ot MeHbisro 3HaMBHna k fioJibineMg. 

• ToqHocTbD H3MepeHHH RR-HHTepBdJioB gnpaBJiflET cjiesgmmMM 06- 
pa30M. HafijifflflaiDT 3a H3 m e h b hhsimh bbjuwhhh aX BspHauHOHHoro 
pasMaxa rHCTorpamm, oToopaaeHHOH Ha 1K3 2 n P H nocTpoBHHH 
rHCTorpaMMH KapAHOHHiepBajioB 3a n (n>2) uhkjiob cepAB<moH 
AeflTejibHOCTH npn HasaToii KJiaBHUB "RG, HG" . Ecjih BBJiimHHa 
aX MBHbinB HBKOToporo anpnopH 3aAaHHoro nopora, npHHHMamT pB- 

1BHHB 06 gBBJIHMBHHH TOUHOCTH, AJlfl ^BrO gMBHbDaiJT nspHOA CJIBflO- 
BaHHfl T3KT0BHX HMngJIbCOB, BHpadaTHBaBMHX nBpBCTpaHBaBMHM rBHB— 
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paTopoM 22 (HanpHMep, Ha 5 MceK. ) nyieM HaaaTHa KJiaBHinn "STEP" 
Ha KJiaBHaType 6. IlpH KaxAOM nasaTHH KJiaBHUH "STEP" c BHXORa D 
fijioKa 16 nepeKJiHJMeHHSi pesHMOB Ha bxoa E CMmajioB npepHBaHHfl 
UJI9 9 nodynaeT CHrHaji npepHBaHHSi, no KOTopoMy U.II9 9 BticTaB- 
5 JiaeT Ha DHHy 11 koa oSpameHHa k 1139 12, a Ha raHHy aAPeca 13 
aApec odpadoTKH npepHBaHHS b 1139 12, no KOTopoMy HaxoAHTca 
noAnporpaMMa totobhocth k BocnpHSiTHio KOAa KJiaBHOH . U719 9 cmh- 
THBaeT h HcnojiHsieT yKa3aHHyD noAnporpaMMy h BOcnpHHHMaeT koa 
KJiaBHQH "STEP" c BHXOAa F 6/ioKa 16 qepe3 nopT BHBOAa 14 h iHHy 

10 AaHHHX 15. no yKa3aHH0My KOAy UI1H 9 BUCTaBJiaeT Ha niHHy ynpaB- 
jieHHfl 11 koa odpameHHfl k 1139 12, a Ha BHHy aAPeca 13-aApec b 
1139 12, no KOTopoMy cuHTHBaeT noAnporpaMMy ynpaBJieHHsi tomhoc- 
TbE. Ho AaHHOH noAnporpaMMe UITH 9 jjmpMHpyeT ynpaBJiaminHfi cnrHaji 
h no fflHHe AaHHHX 15 qepe3 nopm BHBOAa 20 nepecHJiaeT ero Ha 

15 ynpaBJisinjmHH bxoa nepecTpaHBaeMoro reHepaTopa 22. IlpH stom ne- 
Phoa cjieAOBaHHfl TaKTOBUX HMnyjibCOB yMeHboaeTca, h nocTpoeHHe 
KapAHOHHTepBajiorpaMMH h rHCTorpaMMH KapAHOHHTeBajioB npoHcxoAMT 

Ha OCHOBe RR-HHTepBaJlOB, H3H6P8HHUX C nOBHieHHOH TOMHOCTbHJ. 
ECJIH BapHaUHOHHHH pa3MaX yKa33HHOH THCTOrpaMMH He npeBUCHT 

20 ynoMAHyTHH nopor, npHHHMaBT peneHHe o noBTopHOM HaaaTMH KJia- 

BHDIH "STEP". 

B to se Bpeufl 3anoMMHaBT KapAHOHHTepBajiorpaMMy h rHCTor- 
paMMy KapAHOHHTepBajioB h 3HaM6Hna BHienepeMHCJieHHHX xapaKTep- 
hux napaMeipoB SKr-cnrHajia nyieM 3anHCH hx 3HaMeHHM b coot- 
25 BeTCTBymmHe mscchbu b 039 18, aHajiorHMHO TOMy, KaK 3anoMHHaH)T 
3naMeHHfl 3Kr-cHrnajia. PerHCTpauHH h 3anoMHnaHHe SKX-CHrHajia, 
KapAHOHHTepBajiorpaMMH h rHCTorpaMMH KapAHOHHTepBajioB npoH3BO- 

ASIT AO nOBTOpHOrO HasaTHfl KJiaBHlH COOTBeTCTByHHHX peSHMOB, 

jih6o ao 3anojineHHfl oTBeAeHHoro A-na hhx ofi-beiaa naMflTH, jihSo ao 
30 AocTHseHHSi qeHTpajibHOH MOAa rHCTorpaMMH rpaHHUH oTBeAeHHOH p,sia 
rHCTorpaMMH qacTH SK3 2 (cm. 4wr. 3). Ilocjie oKOHMaHHSi perHCT- 
pauHH h 3anoMHHaHHSi xpansimHecs! b 039 18 AaHHHe mokho BHBecTH 
Ha BHemHHe ycTpoAcTBa, Tanne KaK caMonnceu. hjih 3DM. Rsia SToro 
noAKJiBMaiDT yKa3aHHHe BHemHHe ycTpoflcTBa k nopTaTHBHOMy qbto— 
- 35 HOMHOMy aHaJiH3aTopy cepAeMHoro pHTMa, Rna Mero Ha Kopnyce 1 

npnSopa HMeHiTca cooTBeTCTByu^He rne3Aa, h HasHManT Ha KJiaBHiy 
"TYPE OUT" ajisi BHBOAa Ha caMonwceu hjih Ha KJiaBHmy "PC OUT", 
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fljisi BHBOfla Ha 3BM. B cjigqae, Koraa nopTaTHBHHH aBTOHOMHHH aHa- 
jiH3aTop cepfle<moro pHTMa He iioakjihmbh k bhbibhhm ycTpoftcTBaM, 
no HasaTHE KJiaBHnrH "PC OUT" npoHexoAHT ciHTHBaHHe H3 03H 18 h 
BHBOfl Ha IK3 2 gqacTKa 3Kr hjih KapAHOHHTepBajiorpaMMH (npn 
5 HasaTOH KJiaBHiB "ECG" hjih "RG, HG", cootbbtctbbhho j , Henocpefl- 
ctbbhho npeflmecTBymnero Ha6jinflaeM0Mg . HazHMaa KJiaBHiiiy "PC OUT" 
noBTopHo, moeho nepejiHCTaTb Bee cTpaHHUH 3aiwcH 3Kr hjih Kap- 
flHOHHTepBajiorpaMMH ot KOHua k Ha^ajiy 3anHCH, a HaxHMaa KJiaBHiy 
"TYPE OUT" - ot HaqaJia k KOHqy. _HpH HasaTHH KJiaBHDH "RESET" 

10 npHfiop npHBOAHTCSI B Ha^aJIbHOe COCTOSIHHe rOTOBHOCTH, npOHCXOflHT 

HacTpoHKa annapaTHo-nporpaMHHX cpbrctb h o^HmanTcsi perHCTpu 
naHSTTH . HBejiHqeHHe CyMeHbneHHe ) KOHTpacTHocTH H3o6pas8HHSi 
npoHCXOflHT npn HasaTHH KJiaBHniH "BRIGHT+" ("BRIGHT-"), kpomb 

TOrO, HasaTHBM KJiaBHBTH "POS/NEG" MOSHO BNdpaTb n03HTHBHOe HJIH 

15 HeraTHBHoe HsodpaseHHe aaHHHx Ha EK3 2. flaHHHe KJiaBHDiH MoryT 
dirrb HcnoJib30BaHH npn jhdSoh pexHMe pa&OTH npHdopa. 

IlpOMHIDJieHHaa npHMeHHMOCTb 

IlpeRJiaraBMHH cnocofi h ycTpoHCTBO MorgT dHTb Hcnojib30BaHH 
fljia nocTaHOBKH AHarH03a cepfleqHHx paccTpoHCTB, oubhkh cocto- 
20 ahhsi 3ftopoBoro cepflua npn pa3JiHMHHX Harpg3Kax, HanpHMep, npn 
TpeHHpoBKax. 
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flopMyjia H3o6peTeHHsi 

1. Cnocod 3Kcnpec-dHajiH3a cepfleMHoro puTHa, ochobqhhhm Ha 
cbene 3JieKTpoKapAMocMrHajia, ycMJieHMM era, BUflejieHHH R-3ydua 
KapflHOKOMnjieKca, perHCTpaqHH nyjibca m ajieKTpoKapAHorpaMMU b 
peajibHOM MacinTade BpeMeHH c sanoMHHaHHBM sjieKTpoKapflHorpaMMH h 
B03M0ffiH0CTbffl ee BocnpoH3BefleHMSi, OTMMAiDmHHCS tbm , mto oahob- 
PBMghho c BUflejieHHeM R-3ydua naxAoro KapAWOKOMnjiBKca m3mbpsihit 
fljiHTBJibHOCTb npBANAynero RR-HHTepBajia b peajibHOM MacniTade Bpe- 
Menu, ocynecTBJisiDT nocTpoeHMe h perHCTpaqHU KapftMOHHTepBajio— 
rpaMMH m rMCTorpaMMM KapAHOHHTspBajiOB c inaroM, odpaTHO nponop- 

UHOHaJIbHNM y CTaHOBJIBHHOft TOMHOCTM H3MepBHHH ftJIMTeJIbHOCTM RR~ 

HHTepBajioB, no oKOHMaHHii nocTpoeHHS KapAHOHHTepBa-Jiorpa-MMH m 
mcTorpaMMH KapftMOHHTepBajioB perMCTpHpymT 3HaqsHHs ciaTHCTim- 
ecKMX napaMeipoB sjiBKTpoKapAHocwrHajia, onpBAeJieHHHx 3a BpeMS 

HafijIUAeHHfl, npH 3T0M TOMHOCTb H3MBpeHHSI ftJIHTe JlbHOCTH RR-HHTep- 

BajioB odpaTHO' nponopunoHajibHa xapaniepHOMy MacinTady hsmbhbhhm 
cepAeqHoro pHTMa b CTaqnoHapHoft <pa3G. 

2. Cnocod 3Kciipecc-aHaJiH3a no n.l, OT/IM4A10I11MHC9 tbm, mto 

HeodXOflHMyHJ TOMHOCTb H3M8PBHHSI flJIHTSJIbHOCTH RR-MHTGpBaJIOB 

y CTaHaBJiHBaiDT no npBBHineHHH] 3aftaHHoro nopora pa3H0CTbEi MGXAy 

MaK CM Ma Jib HUM H MHHHMaJIbHNM 3HaMeHMSIMH flJIHTeJIbHOCTM RR-HHTBpBa- 
JIOB, H3MBpGHHHX B n nOCJIBAOBaTGJIbHHX UMKJiaX CBPfteqHOfl AeSITBJIb- 

HOCTH, rfle n > 2, npH h3mbhbhhh tomhocth H3MepeHHa ot MeHbinero 
3HaqeHMSi k GojibinBMy* 

3. Cnocod 3Kcnpecc-aHajiH3a no n.n.l, 2 OT/IMMAHJUMHCSI tbm 9 

mo CTaTMCTHMBCKMMM IiapaMeTpaMH 3JieKTp0KapAM0CMrHaJia, 3HaMBHHSi 
KOTOPHX pBrHCTpHpyfflT no OKOHMaHHH nOCTpOBHHS KapftHOHHT epBaJIO- 

rpaMMU h rHCTorpaMMH HapAHOHHTBpBajioB f ABJiaiDTCsi ycpeAHeHHHe 

3HaMeHMSI nyJIbCa, MHHHMaJIbHOe H MaKCHMaJIbHOG 3HaMeHHS A-flMTGJIb- 
HOCTH RR-MHTepBaJIOB, pa3H0CTb Me*Ay MaKCHMaJIbHNM H MHHHMaJIbHHM 
3HaMGHHSlMM AJlHTBJIbHOCTH RR-HHTepBaJIOB ( BapHaUHOHHfcift pa3MaX 

rwcTorpaMM KapAHOHHTepBajioB ) h HandoJiGB qacTO BCTpeqaEimeecsi 

3HaMeHM6 AJIHTejIbHOCTH RR-HHT BpBaJIOB ( MOA3 THCTOrpaMMIl ) 3a 
BpBMfl HadJIEAGHHSI ♦ 

4. Cnocod 3KcnpGcc-aHajin3a no n.n«l, 2 hjih 3, OT/IMHAHJmHH— 
C3 TeM f mto cbeM sjieKTpoKapAMOcHrHajia ocymecTBJifliBT c najibqeB 
pyic hjih pyK h hot. 



WO 93/18706 PCT/RU93/00068 

16 

5. IlopTcLTHBHHKL aHajiK3aTop cepfteqHoro pHTMa, coRepxanHH 
Kopngc (1), BHgTpH KOToporo pa3MeneHH nocjieflOBaTejibHO coeflH- 
H6HHH6 djioK (7) gcHJieHHfl h djion aHajiorouHippoBoro npeofipasoBa- 
HHa (8), cejieKTop (19) R-3ydqa KapjiHOKOMnjieKca, bxoa KOToporo 
5 noflKJiiweH k BHxojiy djiona (7) ycHJieHHsi ajieKTpoKapRHocHrHajia, 
6jiok (16) nepeKJiEiieHMa pezHMOB, a TaKse djioK (10) odpadoTKH h 
ynpaBJieHHfl, bxoa Q KOToporo coeflHHeH c bhxoaom C djiOKa aHa- 
jiorouH$poBoro npeodpa30BaHHfl (8), "a -bhxoji K noflKJinqeH k pe- 

rHCTpaTOpg (17) C XHflKOKpHCTaJIJIHqeCKHM SKpaHOM (2), npH 3T0M 
10 fijIOK (10) OdpadOTKH H ynpaBJieHHfl BHnOJlHeH C B03M0SH0CTbID 

BHBOfla Ha perHCTpaTop (17) b peajibHOM Macnade bpbhbhh ipopMN 
3JieKTpoKapflHorpaMMH, 3anoMHHaHHfl ee h nocjieflynniero BocnpoH3Be- 

fleHHfl Ha BHB1HHHX yCTpOHCTBaX COflepXHMOrO naMflTH, SMAKOKpHCTaJI- 
JIH^ieCKHH SKpaH (2) pacnOJIOSBH Ha OflHOH H3 HapgsHHX CTOPOH Kop- 

15 nyca (1), a Ha ftpyrofi H3 ero HapysHHX ctopoh pacnojioaenN Tpn 

3JIBKTp0fta, COBflHHBHHHB C COOTBBTCTByBJmHMH BXOflaMH djlOKa yCHJie- 

HHfl sjiBKTpoKapHHOcHrHajia, kpomb Toro, b Kopngce (1) hmbhjtcs 
noaKJiHWBHHHB k djioKg (10) odpadoTKH h ynpaBJieHHfl rHe3fla ajia 
noflcoeflHHeHHfl bhbiuhhx ycTpoHCTB , npimeM aHajiH3aTop CHadseH 

20 TpeMfl flOnOJIHHTeJIbHHMH 3J16KTp0flaMH (3, 4, 5) C B03MOSHOCTbE 

noftKJinqBHHfl k cooTBeTCTByEinHM BxoflaM djiona (7) ycHJieHHsi sjibk- 
TpoKapflwocHrHajia c noMombu rndKoro sjieKTpHiecKoro nposojia, 0T- 
MHAIOUHHCSl TeM, mto b Hero jjonojiHHTejibHO BBefleH djioK (21) H3- 

MepeHHfl flJIHTeJIbHOCTH RR-HHTBpBaJIOB, BXOft H BHXO/J. KOTOporO 
25 COeflHHeHH, COOTBBTCTBeHHO , C BNXOflOM L H BXOflOM Q djiOKa (10) 

odpadoTKH h ynpaBJieHHfl, bhxoji F djiOKa (16) iiBpeKjnoqeHHfl pean- 
mob TaKse coeftHHeH c bxohom Q djiOKa (10) odpadoTKH h ynpaBJie- 
HHfl, bhxojj ft djiona aHajiorouHippoBoro npeodpa30BaHHfl (8) h bhxoa 
D djiona (16) nepeKJimqeHHfl pexHMOB noflKJiuqeHH, cootbbtctbbhho, 
30 k BxoflaM P, R djiOKa (10) odpadoTKH h ynpaBJiBHHfl, a bhxoa ce- 
jiBKTopa (19) R-3ydua coejiHHeH c bxojiom T djiona (10) odpadoTKH 

H ynpaBJIBHHfl, npH 3T0M nOCJIBflHHH BUnOJIHBH C B03M08HOCTbID 

nocTpoeHHA h BHBOfla Ha perHCTpaTop (17) b peajibHOM Macimade 
BpeMeHH KapflHOHHTepBajiorpaMM h rHCTorpaMM KapflHOHHTepBajioB , 
35 3anoMHHaHHfl hx h nocjieflyumero BOcnpoH3BejjeHHfl Ha perHCTpaTope 
(17) coflepsHMoro naMflTH, a Tanse c B03M0XH0CTbHJ BHBOfla Ha 
perHCTpaTop (17) 3HaqeHHH cTaTHCTH^ecKHX napaneTpoB sjibktpo- 
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KapAHOCHrHajia, onpeflejieHHHX 3a BpeMa HadiiBAeHHSi. 

6. IIopTaTHBHuft aHajinsaTop no n.5, 0T/IHHAHHMHC9 tom , mo 
6jiok (21) H3MepeHHa AJiHTejibHOCTH RR-HHTepBajioB coAepsHT nocjie- 
AOBaTejibHo coeAHHeHHue nepecTpaHBaeMHH reHepaTop (22) TaKTOBHX 

HMnyAbCOB M CqeTMHK (23) HMngjlbCOB, BHXOA KOTOporO flBJlflBTCfl 
BHXOAOM fijIOKa ( 21) M3MepeHHfl AJlHTeJlbHOCTH RR-HHTepBaJ10B , a 

bxoa nocjieAHero noAKJiimeH k gnpaBJianniHM BXOAaM nepecipaHBae- 
Moro reHepaTopa (22). TaKTOBiix HMngjibcoB h cqemHKa (23) hm- 
ngjibcoB. 

7. riopTaTHBHMii aHaJiH3a-rop no n.n.5 hjih 6, 0T/IMHAB1HHC9 
tbm, mo dJioK (16) nepeKJiioqeHHSi pbshhob BimoJiHeH c KJiaBHaigpoH 
(6), coAepsaneft KJiaBHDH c o6o3HaMeHH6M pbshhob paGom h pacno- 
jioseHHOH Ha HapgsHOH dopoHe Kopnyca (1), otjihmhoh ot toh, Ha 

KOTopofl pacnojiozeHH 3JieKTpoAH. 

8. IlopTaTHBHaH aHaJiH3aTop no n.n.5,6 hjih 7, OTilMHAIOmMHCa 
TeM, mo AonojiHHTejibHue ajieKTpoAM (3, 4, 5) BimojmeHH b (popine 
KJinncoB c B03M0KH0CTbB noAKJiDMBHHsi k najibuaM pgK hjih pgK H Hor 
nauneHTa. 
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